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EU PACKAGE PROJECT – BRINGING eCOMMERCE INTO THE HOME 
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1. Introduction 
PACKAGE is a three-year project funded by the European Commission’s Information Society 
Technologies (IST) Programme, currently at its mid-st age. It is concerned with improving the manner 
in which disabled and elderly people open packages used for consumer products and access the 
information on their labels to promote the concepts of an inclusive society. The application area is 
consumer packaging, typically used by supermarkets for the sale of food, drink and detergents.  
 
Modern packaging methods have provided enormous benefit for the purchase, transport and storage of 
foodstuffs. However, there is an increasing body of empirical evidence that suggests elderly and even 
mildly disabled people encounter problems with packaging in a number of areas. For instance, people 
with vision impairments are disadvantaged because the font size used on food labels is usually small. 
This disadvantage is compounded because increased age is also associated with diseases for which diet 
is thought to be important. People with impa ired hand function experience difficulties opening 
packages. People with food intolerances have difficulty understanding food labels. 
 
The project will develop three new products na med (in descending order of functionality) TELE-
HAND, MAGIC-HAND and POWER-HAND. TELE-HAND will take advantage of the enormous 
potential for extending the use of bar codes to include point–of–use as well as point–of–sale. Bar code 
technology is well established but it is presently used within supply chains only. The project will 
demonstrate that disabled and elderly members of society can benefit from this technology. TELE-
HAND will read a product’s bar code to describe its c ontents in electronic speech, provide warnings of 
unsuitable food ingredients for users who must monitor their diet and print Braille labels.  
 
MAGIC-HAND and POWER-HAND are devices to open consumer packages. MAGIC-HAND is 
designed for people with severe upper limb disabilities, whereas POWER-HAND is an opening tool for 
the general consumer market. 
 
All three products will be subjected to rigorous user  test programmes conducted by the partners and by 
a USER GROUP FORUM that was established at the start of the project. 
 
2. Bar Codes and Global Trade Item Numbers 
Bar coding has transformed value chain management over the last twenty years. Bar codes can 
identify and describe products, whether they are sold at the retail point-of- sale, or traded and 
transported between companies.  
 
Every day, there are five billion commercial transactions that use the EAN*UCC (see footnote) 
numbering and bar coding system. There are 850,000 companies in 98 countries that interact 
using the EAN*UCC standards for international product identification and electronic 
communications between companies in value chains. Standards bring speed and certainty, 
.................................................................................................................................................... 
Footnote 
The EAN*UCC standards are managed by the EAN (European Article Number) organisation 
based in Europe and the UCC (Uniform Code Council) in the United States. 
 
making it easier to bring the correct goods to the right place at the right time. Reading a bar code 
provides the ability to capture data automatically at every significant point in the value chain and 
this leads to faster and more efficient retail management.  
 
Different types of bar codes are used, depending on whether they are applied to consumer units 
(defined as items that could be sold at a retail point-of-sale) or traded units (defined as items that 
do not cross a retail point of sale). A bar code on a consumer unit can also be known as a Global 
Trade Item Number (GTIN), which acts as a key to information on a database. GTINs are unique 
numbers that are used to identify every different product line. Bar codes on outer cases of traded 
unit, which do not cross a retail point-of-sale may have fixed information such as the article 
identity, as well as variable information such as expiry dates and batch information. Both fixed 
and variable information can be included in the EAN*UCC-128 bar code symbol, described 
below. 
 
Different bar code numbers are needed for the two types of unit, for instance the pallet (traded 
unit) that is used for the transportation of the product (consumer unit). He nce, a product could be 
associated with two bar codes in the value chain (for example EAN*UCC-128 and EAN-13). The 
exception occurs when a product can  be described as both a traded unit and a consumer unit, for 
example a sack of potatoes. 
 
2.1 Consumer Units 
Consumer units use the EAN-13, UPC-A, EAN-8 and UPC-E barcodes (UPC is the Universal 
Product Code for North America). Most major re tailers have installed electronic point-of-sale 
(EPOS) systems, which enable them to keep track  of sales & stocks and to generate automatic re-
orders by scanning bar codes. Most UK retailers  use the EAN-13 bar code, which is the code 
recognised by the consumer at checkout tills. The EAN-13 code is produced in the following 
manner; the first two digits are the country code, identifying the country where the product was 
registered (not necessarily the country of origin), the next five numbers are the manufacturer’s 
number and the next five numbers are defined by the company to number the product in any way 
it likes. The last number is a check number, calculated from the preceding twelve numbers. The 
EAN-8 code is used on small packs that have  inadequate space for thirteen numbers.  
 
There are some exceptions for co mpanies that only sell own-brand products in their stores, such 
as Boots and Sainsbury’s, which use 8 digit codes. 
 
2.2 Traded units 
Traded units use EAN-13, UPC-A, ITF-14 and EAN*UCC-128 bar codes. The EAN*UCC-128 
barcodes, together with the application identifier standards, enable companies to provide 
additional information about a product in addition to the GTIN. The leading multiples are moving 
towards this system that is capable of conveying much more information, in particular variable 
information like ‘best by’ dates, batch numbe rs and delivery locations. The EAN*UCC-128 bar 
code can use all 128 characters in the ASCII set. This means that much more data may be 
encoded within the bar code form than simply numbers 0 – 9, as in the EAN-13 bar code. 
 
The EAN-128 code uses a two, three or four dig it number called an Application Identifier (AI), 
which explicitly defines the data content and fo rmat preceding each piece of data. Examples of 
some common Application Identifiers and data content are shown in table 1 below; 
 
Application 
Identifier 
(AI) 
Type of Data Character Type 
Maximum Length 
(excluding the AI) 
00 Serial Shipping Container 
Code 
Numeric Fixed 18 
01 Article Identity Numeric Fixed 14 
02 Contents Numeric Fixed 14 
10 Batch Number Alphanumeric Variable 
20 
17 Maximum Durability Date Numeric Fixed 6 
 
E xamples of some common Application Identifiers (AI) and data content used  
in EAN-128 standards   
Table 1 
 
The data in an EAN–128 code is built up like a chain, incorporating all the required data (1). For 
example, an item with a code 05012345678900 with  a use-by date of 18 January 1996 would be 
encoded (01)05012345678900(17)960118. The AI numbers in brackets are purely for ease in 
reading the human readable characters. EAN*U CC-128 bar codes cannot be scanned at the retail 
point of sale. 
 
The ITF-14 (Interleaved Two of Five) code is often used on outer cases because it is easier to 
print and suitable for direct printing on fibreboard packaging. It simply identifies a product and 
has no variable quantities. 
 
3. eCommerce in the Supply Chains  
The EAN*UCC system is used for open trade. It provides the basis for effective electronic 
communications between trading organisations, using Electronic Data Interaction (EDI) for 
sending electronic messages that can be processed automatically by the receiver’s computer 
system. The critical importance of bar coding is emphasised by the fact that badly printed bar 
codes cost between £500 million and £1 billion per year to the UK economy (1). 
 
Although trading organisations compete with one another, they work together as one linked enterprise 
in any value chain. Scanning products provides a flow of information that can be shared by all 
partners in the chain. The supply chain for the supermarket industry is known as the Efficient 
Consumer Response (ECR), which has been described  as the biggest collaborative agreement in the 
world. It is an initiative that brings wholesalers and retailers together to implement common data 
exchanges.  
 
The Global Commerce Initiative (GCI), which is a group comprising major international 
manufacturers and retailers of consumer goods, was created in 1999 to bridge the gap between the 
world’s foremost supply chain standards. GCI is a global user group that uses the EAN*UCC 
numbering and bar coding system as the primary building block. It promotes the Global Commerce 
Internet Protocol (GCIP) for broad data exch ange over the Internet and it seeks commitment from 
exchanges to use them. The GCI is preparing global classifications for food, beverage and tobacco, 
which will be used in electronic transactions (2). 
 
In the last two years, a standard exchange of business data using ebXML (electronic business 
eXtensible Markup Language) a llows any company of any size to conduct business over the 
Internet. The Global Commerce Initiative has adopted the ebXML standard as a basis for trade 
exchanges and business-to-business communications . EAN International, the Uniform Code 
Council (UCC) and the Global Commerce Initiative have released the first XML schemas for 
Internet trading. The Global Commerce Internet Pr otocol (GCIP) allows a broad data exchange 
over the Internet, and commitment from exchanges to use them. A global language and protocol 
to conduct business-to-business (B2B) transactions are emerging.  
 
4. The Potential for Bringing eCommerce into the Home 
It is apparent that there are strong global trends in eCommerce towards convergence and 
normalisation, attributable to two factors. First, the willingness of key players to collaborate in 
the development of common communication standards & protocols which will lead to improved 
efficiencies. Second, the potential for commercialisation of the Internet that began in the mid-
1990s continues; electronic commerce revenue in Eu rope was $6bn in 1998 and this is expected 
to rise to $223bn in 2002.  
 
The convergence in the supply chains and the growth of eCommerce are obvious assets in the 
development of sustainable services for SMART homes. Many of the product attributes used in 
B2B transactions (such as pack size and number of un its in pack) are not relevant to the consumer 
but other attributes (such as food ingredients and nutrition value) have direct relevance. The 
consumer could be included within communication chains established by eCommerce, to enable 
him/her gain additional product information. For instance, many people with dietary allergies or 
intolerances could receive customised information to determine if certain foods contain 
ingredients unsuitable for them. Similarly, people with vision impairments could benefit from 
electronic speech linked to product attributes, to provide messages such as ‘This is lemonade’ and 
‘This product contains gluten’, etc. The majority of the ageing people lose strength and dexterity, 
which diminish their ability to open packages, so it is common to discover certain package types 
are avoided, such as confectionery jars. A produc t attribute that may be made available to a 
consumer is the opening torque for a package screw top, presented in the form ‘This product has 
an easy-open top’. Other possibilities exist, such as provi ding information about non-prescribable 
drugs and improving nutrition. 
 
The potential for providing online service to SMART homes is coupled to the prediction that by 
2007, 70% of the households in the most adva nced western European economies will have 
Internet connection. As the number of online consumers and businesses grows, the opportunity 
for direct business-to-consumer (B2C) interaction, as well as B2B electronic commerce grows.  
  
5. Electronic Data Warehouses 
The communication structure envisaged for a SMART home would require XML software for 
unified communication, to extract information about  products and services that is available in the 
supply chain but unavailable in the home. The home dweller would become an integral part of the 
communication path that exists in the value chain and this could be achieved by accessing 
communication portals in the form of electronic data warehouses. The PACKAGE consortium is 
building collaborative links with eCommerce players but it is also developing its own 
demonstration database named ED-MaPP, to dem onstrate the potential benefits of linking the 
home to supply chains. 
 
It is clear that if ‘bridges’ could be built between SMART homes and an electronic warehouse, 
routes could be developed between the home and eCommerce players.  
 
6. Current status of the TELE-HAND Product 
A demonstration of 'talking barcodes' will start in early summer, in the Landsburgh SPAR 
supermarket. This will be followed by user trials in the home. MAGIC-HAND will be available 
for user testing in early summer 2002. A collaborative agreement has been reached with Warner 
Electric (Sweden) for commercial exploitati on. POWER-HAND has been evaluated and a 
commercial manufacturer is being sought.  
 
7. Design-For-All 
The second objective of the PACKAGE project is to pursue design-for-all methods to show that minor 
modifications in package designs will make them more accessible to physically disadvantaged people, 
in particular those with impaired hand function. Two of the partners in the PACKAGE project, Rehab 
Robotics Ltd and Staffordshire University, have developed and evaluated different types of packages 
that have been modified to promote design-for-all concepts. Examples are illustrated below; 
  
 
 
 
 
 
 
 
 
 
Cereal packs with integral 
pouring spouts and easy-
to-tear internal cellophane 
bags (not shown) 
 
 
 
 
 
 
 
 
Example of a square top 
applied to the upper 
surface of a conventional 
round closure, which 
could be opened with a 
‘spanner’   
  
 
 
 
 
 
 
 
 
 
 
 
 
Enlarged grip tabs on 
crisp and  
 
biscuit packets. These 
have proved to be the 
most successful modified 
packages in user trials. 
 
 
 
 
 
 
 
 
 
 
 
 
No need to attack the 
packet of bread with the 
bread knife to open it! 
 
 
 
 
 
 
 
 
Colour differentiation 
assists people with vision 
impairment. 
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The PACKAGE partners are the University of  Strathclyde, Forschungsinstitut Technologie-
Behindertenhilfe der Evangelischen Stiftung Volmarstein, Lund Universitet, Rehab Robotics and 
Staffordshire University. They are supported by Landsburgh SPAR supermarket, Professor John 
Cummings of the Department of Molecular & Cellular Pathology at the University of Dundee, 
Centre Bouffard Vercelli, Cerbère and Montecatone Rehabilitation Institute, Imola. 
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